Idiopathic pulmonary fibrosis (IPF) is a progressive fibrotic lung disease with a median survival of 3-4 years from time of initial diagnosis, similar to the time course of many malignancies. A hallmark of IPF is its unpredictable disease course, ranging from long periods of clinical stability to acute exacerbations with rapid decompensation. As the disease progresses, patients with chronic cough and progressive exertional dyspnea become oxygen dependent. They may experience significant distress due to concurrent depression, anxiety, and fatigue, which often lead to increased symptom burden and decreased quality of life.
Despite these complications, palliative care is an underutilized, and often underappreciated, resource before end-of-life care in this population. While there is growing recognition about early palliative care in IPF, current data suggest referral patterns vary widely based on institutional practices. In addition to focusing on symptom management, there is emphasis on supplemental oxygen use, pulmonary rehabilitation, quality of life, and end-of-life care. Importantly, increased use of support groups and national foundation forums have served as venues for further disease education, communication, and advanced care planning outside of the hospital settings. The purpose of this review article is to discuss the clinical features of IPF, the role of palliative care in chronic disease management, current data supporting benefits of palliative care in IPF, its role in symptom management, and practices to help patients and their caregivers achieve their best quality of life.
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Key Summary Points
IPF is an unpredictable, progressive, and life-limiting disease where patients and caregivers experience significant stress, symptom burden, poor quality of life, and inadequate preparedness for end-of-life planning.
In patients with oncologic diseases who carry poor prognosis similar to IPF, early palliative care has been shown to improve quality of life and symptom control, reduce aggressive and inappropriate endof-life care that do not align with patients' wishes, and decrease caregiver burden.
While beneficial in other patient populations, the benefits of early palliative care intervention have not been replicated in the IPF population.
Palliative care may be delivered by a member of the clinical care team, referred to as primary palliative care, or an interdisciplinary team, referred to as secondary, or specialty, palliative care.
INTRODUCTION
Our understanding of idiopathic pulmonary fibrosis (IPF) has increased tremendously in recent years due to advances in pathobiology, greater knowledge of non-genetic and genetic risk factors, and increased disease awareness [1, 2] . IPF carries a poor prognosis with a median survival of 3-4 years from initial diagnosis [3] . Patients often experience continued decline in quality of life as their disease advances. While antifibrotic therapies offer new therapeutic options, these medications delay, rather than prevent, disease progression [4] . With disease progression, patients and caregivers experience significant stress, symptom burden, poor quality of life, and inadequate preparedness for endof-life planning. There is increasing data and appreciation for early palliative care intervention in this population. However, despite the life-limiting complications of IPF, palliative care is underutilized and rarely instituted before end-of-life care [5, 6] . We have found that patients and caregivers often fail to perceive the consequences of this diagnosis and therefore avoid discussions that can lessen their stress and reduce symptom burden [7] . In this review article, we aim to discuss the clinical features of IPF, the role of palliative care in chronic disease management, current data supporting benefits of palliative care in IPF, its role in symptom management, and practices to help patients and their caregivers achieve their best quality of life. This article is based on previously conducted studies and does not contain any studies with human participants or animals performed by any of the authors.
WHAT IS IDIOPATHIC PULMONARY FIBROSIS?
Idiopathic pulmonary fibrosis is a chronic, progressive fibrotic lung disease of unknown etiology [1, 8] . Current reports estimate an incidence of 3-9 cases per 100,000 person-years in North America and Europe, with increasing prevalence over the past decade [9-11]. The incidence increases with age, from 1.1 new cases per 100,000 person-years in adults ages 18-34 to 19.3 new cases per 100,000 person-years in adults ages 55-64 [11] . Initial symptoms are often non-specific, such as non-productive cough and progressive exertional dyspnea, which may lead to delays in diagnosis and targeted management. Recent studies report an approximate 2-year delay from initial diagnosis to evaluation at a specialty referral center [5, 12, 13] . IPF occurs most commonly in men, with onset in the sixth or seventh decades [2] . It carries a poor prognosis, with a median survival of 3-4 years from diagnosis, similar to the clinical disease course of many malignancies [14, 15] . While improved disease understanding and clinical trials have led to advancements in pharmacotherapeutic management [16, 17] , lung transplantation remains the only definitive treatment [18] .
A hallmark of IPF is its unpredictable disease course, ranging from periods of clinical stability to acute exacerbations with rapid decompensation. Patients typically follow one of three clinical trajectories: subclinical IPF with radiographic findings of disease prior to clinical symptomatology and/or diagnosis, slowly progressive IPF with progressive clinical deterioration over several years, or rapidly progressive IPF with shortened survival and death shortly after diagnosis [8, 19] . Many patients experience acute or subacute deterioration in the months prior to death [20] . In addition to common respiratory symptoms of dyspnea and non-productive cough, patients are often burdened by other symptoms. Prior studies estimate high prevalence of concomitant depression (10-49%) [7, 21, 22] , anxiety (33-58%) [15, 23] , heartburn (29-55%) [24, 25] , sleep difficulties, including insomnia (47%), [26] and fatigue [27] . In many patients, comorbidities contribute to increased symptom burden and decreased quality of life [28, 29] .
In light of its unpredictable disease course, delayed diagnosis, and high symptom burden, clinicians are challenged to provide supportive care in limited, and often brief, clinical encounters. After an initial encounter to establish a confident diagnosis, there are multiple therapeutic options to consider: symptom management, pulmonary rehabilitation, oxygen therapy, lung transplantation, research opportunities, and, importantly, decisions regarding end-of-life care [30] . Each encounter can therefore become lengthy.
WHAT IS PALLIATIVE CARE?
Palliative care is a multimodal service and approach aimed to improve quality of life, provide relief from pain and suffering, and offer support for patients living with chronic lifelimiting conditions [31] . Of importance to those diagnosed with IPF, palliative care can assist patients and families through the process of advance care planning for end-of-life. The main goal of palliative care is to improve and maintain quality of life. The misconception that palliative care is synonymous with hospice has unfortunately led to delayed access to services and general underuse of palliative care expertise [32, 33] . Palliative care differs from hospice in several important ways: there is no timeline or prognostic limitation necessary for its introduction and there is growing evidence of its benefits at any stage of illness. For this reason, recent guidelines recommend that palliative care should be offered to all patients diagnosed with a serious life-limiting illness (see Fig. 1 ) [34, 35] .
Historically, palliative care has been most closely associated with the oncologic population, with strong data supporting improvements in morbidity and mortality [36, 37] . In patients with metastatic non-small cell lung cancer, early palliative care integration was associated with enhanced quality of life, less aggressive end-of-life care, and decreased mortality [37] . A Belgian study evaluating general practitioner referral rates to palliative care reported substantially higher frequencies in malignancy (60%) compared to dementia (37%), congestive heart failure (34%), and chronic obstructive pulmonary disease (20%) [38] . A recent population-based study in England using death registration data estimated that 69-82% of decedents needed palliative care support [39] . Early palliative care implementation has been shown to improve quality of life and symptom control, reduce aggressive and inappropriate end-of-life care that do not align with patients' wishes [37] , and decrease caregiver burden [40] .
Reasons for fewer and/or late referrals identified from patient and provider interviews include uncertainty regarding disease prognosis (i.e., when to begin the discussion), lack of provider skill to initiate discussions (i.e., confidence in ability to guide the discussion in ways that explore beliefs without causing more distress), and fear of prescribing opioids for patients with chronic lung diseases [41] . In some countries, economic resources may limit access to specialty or secondary palliative care services. An additional, and often cited, concern relates to fear that referral will diminish hope [37] . Findings from patients diagnosed with other terminal illnesses suggest this concern may be unfounded. When informed of this consequence during palliative care consultation, patients with terminal illnesses did not experience a loss of hope but, instead, reframed their goals [42] . This observation may relate to content of palliative care discussions [43] . During palliative care consultations, the initial visit focused on rapport building and understanding prognosis rather than immediately on resuscitation preferences. Led by an oncologist, this focus was also a part of discussions that were more likely to emphasize psychosocial elements, such as coping, as opposed to treatment and management of morbidity and complications [43] .
WHO SHOULD DELIVER PALLIATIVE CARE?
Palliative care may be delivered by a member of the clinical care team, referred to as primary palliative care, or an interdisciplinary team, referred to as secondary, or specialty, palliative care. Optimal palliative care for patients with chronic lung diseases such as IPF should incorporate both primary and specialty palliative care services [44] . In 2006, palliative care became officially recognized as a medicine subspecialty by the American Board of Medical Specialties (ABMS) and American Osteopathic Association (AOA). Physicians become boardcertified in palliative care through the completion of a 12-month fellowship at an accredited institution. The main purposes of this training are to expose physicians to a variety of patient populations, focusing on symptom management, communication techniques, advanced care planning, hospice and end-of-life care, medical ethics, and cultural competence, among others. Additionally, advanced practice providers, nurses, and allied health providers are central to health care provision and are highly valued by patients and caregivers [45] . Currently, there exist certificate and graduate programs as training pathways for nurses, advanced care providers, and social workers to become involved in palliative care practices [46] . Although the number of palliative care programs in the United States has increased dramatically in recent years, the workforce required to provide appropriate palliative care remains somewhat limited and is not uniformly available [47] . Therefore, clinicians need to be proactive in initiating discussions using available resources and prior training experiences.
PALLIATIVE CARE IN IDIOPATHIC PULMONARY FIBROSIS
There is growing recognition and emphasis about the benefits of early palliative care integration in multidisciplinary IPF care. The 2011 American Thoracic Society/European Respiratory Society/Japanese Respiratory Society/Latin American Thoracic Association (ATS/ERS/JRS/ ALAT) clinical guidelines advise palliative care alongside disease-directed therapies [2] . However, its introduction is often late in the patient's clinical disease course. Palliative care referral patterns are institution dependent, with literature citing ranges between 3 and 14% [5, 6, 48, 49] . A recent study reported 71% of IPF decedents had their initial referral within 30 days of death, with the majority evaluated in the intensive care unit during acute exacerbations with respiratory failure [5] . Similarly, another study noted that 76% of IPF decedents died in the hospital setting [50] .
Patients with progressive idiopathic fibrotic interstitial lung disease, such as IPF, often suffer unmet physical and psychological needs [51] . Qualitative descriptions of patient and caregiver perspectives describe the high supportive needs of this population. One study described that patients with IPF have a good understanding of their overall disease prognosis, but difficulty translating what is available options for management and; they frequently compared their situation unfavorably compared with oncologic patients who had ''help coming from every direction'' [52] . Patients also reported overwhelming symptom burden and frustrations with physical limitations, oxygen therapy, and caregiver burden [53] .
A recent study evaluating patient-specific factors associated with palliative care referral and its impact on mortality found that recipients were older at diagnosis with more advanced lung disease, resided closer to the specialty referral center, and had higher frequency of outpatient visits [54] . Additionally, there were observable increases in the frequency of individual provider and institutional palliative care referral practices with the introduction of an outpatient palliative care clinic affiliated with the specialty referral center. These findings highlight the importance of the patient-provider relationship in palliative care evaluation and end-of-life discussions [54] . In another study, patients reported the importance of family and caregiver inclusion in this provision of knowledge [55] .
Support groups have been utilized in the IPF population as a venue for disease education, patient and caregiver communication, oxygen therapy management, emotional well-being, and advanced care planning [45, 55] . These meetings provide patients and caregivers with additional opportunities to interact with clinicians and improve disease awareness outside of the hospital setting. Participation at two specialty referral centers has been associated with improved psychological well-being, higher frequency of palliative care referral, and lower adjusted mortality [56, 57] . An ongoing IPF clinical trial includes an intervention focused on disease information, self-management strategies, and introduction to advanced care planning in a format with enhanced content available across multiple domains (i.e., face-toface, printed material, digital) delivered by a nurse interventionist [58] . In one specialty referral center in Canada, a multidisciplinary collaborative model to deliver early integrated palliative care led to improvement in dyspnea management, greater engagement in advance care planning, reduced end-of-life hospitalization, reduced hospital deaths, greater adherence to patient wishes for care and place of death, and improved patient and caregiver experience. However, this center has faced hurdles on sustainability and continued organizational and leadership support [59] .
ROLE OF PALLIATIVE CARE IN SYMPTOM MANAGEMENT
Patients with IPF experience tremendous symptom burden with disease progression.
Several of the main benefits of palliative care include addressing symptom burden and managing symptoms as patients progress in their illnesses. Patients with IPF typically experience symptoms of dyspnea, cough, fatigue, anxiety, and depression. It is recognized that poor symptom control and psychosocial support lead to a poorer quality of life [60] . A variety of pharmacologic and nonpharmacologic therapies are available to help reduce symptom burden and improve quality of life. A recent study from Denmark demonstrated that opioids and benzodiazepines can play important roles in symptom management in this population [61] . Opiates and benzodiazepines have been shown to improve dyspnea and are suggested for debilitating symptoms and endof-life care [60] [61] [62] . Additionally, in pooled cohort studies, sildenafil improves resting dyspnea without serious adverse events, but not without serious adverse events [63] .
Chronic cough is a particularly distressing symptom of IPF and often challenging to treat. It is associated with poor sleep quality, limited exercise capacity, and decreased social interactions [53, 60] . Treatment options vary, from hot tea, honey, and menthol lozenges to the treatment of comorbidities such as gastroesophageal reflux disease, upper airway cough syndrome, and chronic sinusitis to opiate-containing formulations [64] . Opiates have modest effects and are suggested for debilitating cough refractory to alternative therapies [60, 65] . A recent multicenter prospective observational study of pirfenidone reported decreased objective cough without significant changes in quality of life [66] . In a proof of concept study, nebulized sodium cromoglycate has shown promising effect on cough in patients with IPF [67] . A randomized trial of thalidomide, an immunomodulator with anti-inflammatory effects, was studied for intractable cough with reported improvement in cough and quality of life in a small sample, but with adverse events of constipation, dizziness, and malaise. Recommendations were suggested to study this in a larger population [68] .
Depression and anxiety have been found to be relatively common in patients with IPF and impacts health-related quality of life and overall health status [69] [70] [71] . Dyspnea was found to be associated with depression score, functional status, and disease severity in patients with fibrotic lung disease [23] . Despite the high prevalence in this population, there are currently no recommendations or guidelines for the routine use of nonpharmacologic or pharmacologic therapy.
Currently, pulmonary rehabilitation is one of the main interventions shown to improve quality of life for patients with IPF [4]. It is widely utilized to improve dyspnea, exercise capacity, physical activity, and quality of life in patients with chronic obstructive pulmonary disease, and benefits have been shown to also impact those with IPF [72, 73] . Patients with fibrotic lung disease experience reduced functional capacity, dyspnea, and exercise-induced hypoxia [74] . In a study performed at three pulmonary rehabilitation centers in North America, there were reported improvements in functional capacity and quality of life in patients with interstitial lung disease (ILD), with benefits lasting for at least 6 months [73] . They reported that the ''consistency and magnitude of benefit across endpoints is substantial and markedly better than pharmacological interventions that have been studied in these diseases'' and suggest that pulmonary rehabilitation should be the first-line therapy for patients with ILD [73] . Barriers for participation include distance from patient's residence and financial reimbursement for attendance. Reimbursement may involve obtaining authorization from the patient's payor source. While the specific intent differs between cardiac and pulmonary rehabilitation, both have similar emphasis on supervised and safe exercise to improve functional capacity [75] . In another study of patients with ILD attending pulmonary rehabilitation, patients wanted ILD-specific content and wanted information about end-oflife planning and most were happy to discuss it in a group [76] . In that same study, clinicians supported discussion of advanced care planning but not necessarily in the pulmonary rehabilitation setting [76] . Communication with patients about goals of care is crucial, and continued research in this area is needed. Patients with IPF should undergo formal pulmonary rehabilitation, regardless of their disease severity or course.
One of the most important non-pharmacologic therapies in IPF is supplemental oxygen therapy. The 2011 ATS/ERS/JRS/ALAT clinical guidelines recommend prompt initiation of supplemental oxygen in patients with clinically significant resting hypoxemia [2] . A recent prospective randomized trial of oxygen therapy in patients with fibrotic ILD and exercise-induced desaturations without resting hypoxemia reported small improvements in several healthrelated quality of life measures [77] . While oxygen administration is associated with decreased exertional dyspnea and improved exercise tolerance [78] , barriers to therapy initiation and compliance include cost, societal perceptions, and lack of subjective symptomatic relief [79, 80] . Exertional hypoxemia is more severe for patients with fibrotic lung disease with increased supplemental oxygen requirements due to the greater desaturation, and this may result in higher reported levels of stress and anxiety [7, 81] .
Provision of high-flow supplemental oxygen, as commonly required by patients with IPF, is associated with numerous problems [82] . Responses to an online survey of oxygen-dependent patients identified that education regarding oxygen use is often not provided by clinicians, and if provided by durable medical equipment companies, may only be provided by the driver tasked with oxygen delivery. Most notably, this occurred in those with high-flow supplemental oxygen therapy who also experienced difficulty because the delivery needs of high-flow supplemental oxygen are difficult with the available technology [79] . Due to the rapid respiratory rate which often accompanies exercise in IPF and device technology, few, if any, oxygen-conserving, pulse-dose devices can fully meet patient needs [83] . Therefore, it has been suggested that high-flow continuous oxygen delivery via liquid oxygen devices is the most optimal option [84] . This option, however, is more costly and not always available through providers in the patient's geographic area. Clinicians should be aware of these potential problems and work collaboratively with durable medical equipment companies to provide equipment that matches patient needs [85] .
QUALITY OF LIFE
While patients with IPF described impaired quality of life across multiple domains, the most commonly affected were related to physical health, including functional status, energy level, and independence [86] . Certain chronic and unrelenting symptoms, such as progressive dyspnea, exercise intolerance, non-productive cough, and psychosocial burden, are associated with decreased health-related quality of life. Current therapies aim to provide comprehensive and patient-centered care through early palliative care integration, support group participation, and symptom management. Among the many quality of life scores and metrics currently in existence, the A Tool to Assess Quality of Life in Idiopathic Pulmonary Fibrosis (ATAQ-IPF) is well validated and reliable as a measure of quality of life in this population [87] . Importantly, family members and caregivers should be assessed for excessive burden and fatigue given their heavy involvement in patient care.
LESSONS LEARNED
Despite the increasing prevalence of IPF and its growing recognition among providers, there remains a significant lag time between initial diagnosis and multidisciplinary evaluation [88] . This has contributed to delays in management, as well as patient and caregiver confusion and frustration over the natural disease course. Disease progression is associated with functional decline and varying symptom burden, ultimately affecting quality of life of both the patient and their caregiver(s) [89] . While beneficial in other patient populations, the benefits of palliative care have not been replicated in this patient population. It may be misconstrued as hospice and end-of-life care, resulting in delayed evaluation often far too late in a patient's disease course to have meaningful symptomatic benefit.
CONCLUSIONS
Idiopathic pulmonary fibrosis is an unpredictable, progressive, and life-limiting disease where patients and their caregiver(s) would benefit from early palliative care intervention. Disease education, communication, symptom management, and supportive care are essential in multidisciplinary IPF care. Early initiation and integration of palliative care is essential in optimizing symptom management while building patient-provider relationships to address advanced care planning and end-of-life discussions. Non-pharmacologic interventions, such as pulmonary rehabilitation and supplemental oxygen therapy, remain the cornerstone for symptomatic management. Pharmacologic therapies can provide relief of burdensome symptoms. Patients with ILD experience a wide range of diagnoses and may benefit most from early evaluation at a center with ILD expertise, such as the Pulmonary Fibrosis Foundation (PFF) Care Center Network [90] . Connecting patients with access to clinical trials can provide additional benefit to participate in research studies to advance knowledge and treatment of ILD, provide accurate information about their disease, and participation in support groups help to connect with other patients with similar needs. These measures can help to improve social support, emotional well-being, and help the patient and caregiver avoid social isolation, ultimately improving their quality of life. Authorship. All named authors met the International Committee of Medical Journal Editors (ICMJE) criteria for authorship for this article, take responsibility for the integrity of the work as a whole, and have given their approval for this version to be published.
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